Objectives. The purpose of this study was to assess curricular variables of advanced pharmacy practice experience (APPE) placements in first professional degree PharmD programs and serve as a follow-up to surveys reported for the 1991-1992, 1995-1996,and 1999-2000 academic years. Methods. A self-administered questionnaire (based on a previously used instrument) and 2 follow-up mailings were sent to 87 colleges and schools of pharmacy in mid-2004. Results. Seventy-five institutions responded, yielding a 90% response rate. The full complement of required rotations had not changed since the 1999-2000 study. Ambulatory care, internal medicine, and adult acute care sites were the most difficult APPEs for institutions to secure. Forty-one percent of institutions reported an increase in inter-school competition in the acquisition and retention of sites during the past 3 years. Conclusions. The need to reassess curricular trends continues to grow in importance with the increasing number of new colleges and schools of pharmacy, as well as the increasing student enrollments in existing programs.
INTRODUCTION
Practice experiences, or experiential rotations, form one of the curricular cores dictated by the Accreditation Council for Pharmacy Education (ACPE) in Standard No. 10 in the latest Accreditation Standards and Guidelines for the Professional Program in Pharmacy Leading to the Doctor of Pharmacy Degree. 1 Pharmacy practice experiences are primarily comprised of advanced pharmacy practice experiences (APPEs) which contain both core and selective experiences. The ACPE Guidelines stipulate that, "…the core and selective experiences should be full-time and provide continuity of care, with pharmacy faculty supervision and monitoring," and include ambulatory and inpatient care settings. 1 The core experiences emphasize direct patient care in community practice, hospital/institutional pharmacy practice, general medicine acute care. Selective experiences should complement the core experiences as well as allow students to pursue individual professional interests that may or may not involve direct patient care.
The ACPE Guidelines define what constitutes appropriate practice facilities that a college or school of pharmacy should have available in order to fulfill the APPEs.
As mandated by ACPE Standard No. 29, institutions should have contractual arrangements with each practice site and, "…have practice facilities of adequate number and sufficient nature to support the professional experience area of the curriculum and to provide for the student enrollment." 1 However, the ACPE Guidelines do not provide guidelines for these contractual arrangements, and that served as the impetus for our first study describing these arrangements.
The 1991-1992 study by Draugalis and Slack examined the financial implications of doctor of pharmacy (PharmD) practice experience placements in response to the increasing number of PharmD degrees being awarded resulting in the growing need for practice experience sites. 2 This study found no clear standard practice as the guiding principle behind the contractual agreements that schools and colleges of pharmacy used in the acquisition and retention of practice experience sites. Draugalis, Carter, and Slack conducted a 1994-1995 follow-up study that looked at curricular arrangements in addition to financial agreements involved in practice experience placements and found no standard guideline for these arrangements either. 3 The need for more practice experience sites, which resulted from increases in enrollment and the number of PharmD programs, had led to more inter-school competition for sites and was identified as a potential trend that merited further exploration. 3 The 1999-2000 follow-up study by Plaza and Draugalis looked at curricular and financial implications of advanced practice experiences in addition to the interschool competition for the acquisition and retention of practice sites. 4 Of the 70 institutions that responded, 28 were in the midst of curricular revision and had yet to place students in first professional degree PharmD practice experiences. Eighty-five percent (34/40) of respondents cited an increase in the previous 3 years in interschool competition for the acquisition and retention of sites. This study identified the need to reassess curricular trends given the transition to the all-PharmD curriculum and the continued growth in the number of schools and colleges of pharmacy across the nation.
The enrollment in and the number of PharmD programs continue to grow. The number of students receiving the PharmD degree as their first professional degree increased from 3,265 in the 1999-2000 follow-up study to 6,649 in 2003. 4, 5 The number of accredited schools and colleges of pharmacy has also increased since the last follow-up study from 80 institutions in 1999 to 89 as of fall 2003. 6 From the fall of 2002 to the fall of 2003, there was a 13.4% increase in the number of student enrolled in PharmD degree programs, from 37,584 to 42,627 students. 5 The increase in the number schools and colleges of pharmacy and enrollments in PharmD degree programs is creating the need for institutions to find more and varied practice experience sites. The purpose of this study was to provide a continued analysis of the trends and changes in the curricular aspects of APPEs. This study also provided a longitudinal perspective on APPEs. The introductory pharmacy practice experience (IPPE) placements will be considered in a separate paper.
METHODS
This study employed a descriptive cross-sectional design using survey research methodology. Experiential coordinators at every accredited school or college of pharmacy in the United States were included to strive for a census. Experiential coordinators were identified using the most current PEP-SIG list supplied by the American Association of Colleges of Pharmacy (AACP) or by a telephone call to the institution. The University of Arizona Human Subjects Protection Program declared this project exempt.
The first questionnaire was sent via first-class mail on March 8, 2004 , and included a cover letter explaining the purpose of the study, a personalized instrument, and a self-addressed, postage-paid return envelope. An email reminder was sent on April 8, 2004 . Follow-up mailings were sent to all nonrespondents on May 3, 2004, and July 7, 2004 .
The 19-item questionnaire used to collect information was a modified version of the instrument used in the 1999-2000 study. Due to the lack of responses to financially related items in the previous study, the new instrument did not contain items related to amount of money paid per type of site. The new instrument concentrated on the curricular aspects of the pharmacy practice experiences and consisted of a mixture of forced choice, fill-in, and open-ended items. No formal reliability testing was conducted due to the primarily factual nature of the data collected. The instrument was assessed for the 4 sources of error common to survey research. 7 Coverage and sampling error were controlled for by striving for a census of the entire population (or nearly so) of experiential coordinators at accredited schools and colleges of pharmacy. Measurement error was addressed using a previously validated instrument. Multiple mailings were conducted to decrease the potential for nonresponse error.
Data were entered into SPSS, 11.0 (SPSS Inc, Chicago, Ill) for analysis. Additional analyses were done using Primer of Biostatistics, Version 4.0 (Mcgraw-Hill, New York). Descriptive statistics such as means, standard deviations, and percentages were calculated to summarize data. Longitudinal comparisons were conducted across the 1999-2000 and 2003-2004 studies. Independent t tests were used where appropriate to compare means; whereas, two-sample tests of proportions were used on longitudinal data measured at a discrete level of measurement. The a priori level of significance was set at alpha equal to 0.05.
RESULTS

Subjects
At the time of data collection in mid-2004, there were 87 schools and colleges of pharmacy. Using a selfadministered questionnaire and 2 follow-up mailings, representatives of 78 of the 87 schools responded, yielding a 90% response rate. Seventy-five out of the 87 respondents had placed students in APPEs (86%), while 3 institutions had yet to place students (4%).
Practice Experience Characteristics
The characteristics of the first professional PharmD degree programs are shown in Table 1 . There was a wide variation in the number of students and rotations scheduled. Due to the wide variation, the comparison of the number of students scheduled for rotations for 2003-2004 and 2004-2005 is shown in Table 2 , broken down into ranges of numbers of students scheduled. Using the Wilcoxon signed rank test, a significant difference was found between the numbers of students scheduled in 2003-2004 and 2004-2005 (p<0.0001). Table 3 also breaks down the numbers of rotations scheduled for 2003-2004 into ranges. Of the 73 institutions that responded to the item concerning the typical length of a rotation, 47% reported 4 weeks, 27% reported 6 weeks, and 23% reported 5 weeks. Eighteen institutions reported having practice experiences that differed in length, with 7 institutions reporting 4-to 8-week rotations (39%), 5 institutions reporting 4-to 6-week rotations (28%), and 3 schools reporting 4-to 5-week rotations (17%). Table 4 provides a longitudinal comparison across the 15 years of this study.
Schools were asked to indicate whether their practice experiences maintained a student-to-preceptor ratio of 1:1, 2:1, or "other." There was wide variation in the student-to-preceptor ratios used by schools. Twenty-four of 67 institutions ( 36%) reported that 80%-100% of their rotations had a 1:1 student-to-preceptor ratio, and 15 of the 67 institutions reported that 90%-100% of their rotations had a 1:1 ratio. Two institutions reported that 100% of their rotations had a 1:1 ratio, while 1 institution reported that none of their rotations had a 1:1 ratio. Forty institutions used a student-to-preceptor ratio of greater than 2:1 for at least some of their rotations. However, due to differences in reporting, it was not possible to differentiate the exact percentage of rotations using 3:1, 4:1, or higher student-to-preceptor ratios. Twenty-four of the 67 institutions that responded to this item reported using a 3:1 student-to-preceptor ratio and 13 institutions indicated they used a 4:1 ratio for at least some of their rotations. Two institutions reported having rotations with a 5:1 student-to-preceptor ratio and 2 institutions indicated having rotations with a 6:1 student-topreceptor ratio. Eighty-five percent of the rotations at 1 institution used 3:1 student-to-preceptor ratios while 70% of the rotations at another institution had 4:1 student-to-preceptor ratios. Table 5 contains a summary of the percent of institutions that classify each rotation as either required, elective, or "not available." Due to the number of schools that indicated that certain rotation types could be used as an option in fulfilling a rotation requirement in their respective curriculums, a fourth classification of "Choice to satisfy required rotation" was added to describe that data. No single rotation type was required by all institu- tions. Community pharmacy and ambulatory care continue to be the most commonly required rotations. Table  6 provides a summary of the characteristics of the APPEs that the "typical US pharmacy student" would probably be required to complete. The characteristics of what the "typical" pharmacy student might be required to complete has not changed since the 1999-2000 study. Experiential coordinators were asked to report any rotation types that their institution offered but that had not been included in the list shown in Table 5 . The majority of these other sites were elective rotations. Table 7 lists examples of some unique elective rotations that respondents reported offering students. Of the 4 institutions that offered a rural practice rotation, 2 indicated the rotation was required and 2 indicated it was an elective. Twenty institutions reported offering a nuclear pharmacy rotation as an elective.
Site Acquisition and Retention
Internal medicine and ambulatory care rotation sites were cited as the most difficult to obtain followed by institutional and adult acute care rotation sites. Drug information, pediatrics, and "clinical" community sites were all tied for the fifth most difficult site to obtain. In addition to indicating which sites were difficult to secure, institutions were asked to specify why they were difficult to secure. Table 8 summarizes reasons listed for difficulty in securing sites. The level of difficulty in acquiring and retaining sites was measured on a 7-point scale (scale anchored with 1 = not at all difficult and 7 = extremely difficult). When asked, if needed, how difficult it would be to find additional practice experience sites within the next 3 years, 40 out of 73 institutions ( 55%) responded with a 5 or greater on a 7-point scale (mean = 4.4 ± 1.3). Five institutions indicated the level of difficulty in securing additional practice sites depended on the rotation type. On a related item, institutions were asked to rate on a 7-point scale the difficulty of maintaining adequate rotation sites in the next 3 years if the number of students were to remain the same, 16 out of 75 schools ( 22%) responded with a 5 or greater on the 7-point scale (mean = 3.1 ± 1.6). One institution indicated that the level of difficulty increased as enrollment increased, while another institution indicated that the level of difficulty in maintaining adequate sites also depended on faculty recruitment and retention. The proportion of institutions responding with a 5 or greater on both of the 7-point scales did not change compared to the 1999-2000 study.
Institutions were asked to indicate the number of sites that had withdrawn participation in the last 3 years; their responses are summarized in Table 9 . Forty-nine institutions reported losing at least 1 rotation site during the past 3 years while 11 institutions reported no losses, 7 indicated that either they did not know the number lost or did not track losses, and 8 institutions provided responses that could not be quantified. When asked to state the reason for site withdrawals, the most frequent response (given by 52% of schools) was "preceptor leaving." "Preceptor leaving" included preceptors retiring, changing positions, being fired, or dying. The other most common reasons for site withdrawals (listed in descending order) included: staffing or workload concerns/pharmacist shortage, loss of site to another college of pharmacy, the site closing or downsizing, change in the administration at the site, reimbursement issues, and issues related to students. Issues related to students consisted of sites no longer being interested in having students, only wanting "interested" students, or past problems with students. Three institutions reported losing a site because the preceptor and site were unqualified. Two institutions specifically mentioned having a great deal of turnover among community sites. Institutions were not asked how many sites they gained, although several indicated that some losses were temporary (eg, contractual agreement expired and needed to be renewed.) Fifty-two percent of institutions (39 of 75) had an increase in out-of-state experiential placements, 4% reported a decrease, and 44% reported no change. There was no difference from the 1999-2000 study in the proportion of institutions reporting an increase, decrease, or no change in out-of-state experiential placements. When asked whether inter-school competition for the acquisition and retention of sites had increased, decreased, or not changed in the 3 past years, 43 (58%) institutions reported an increase, while 30 (41%) indicated it had not changed (n =74). One institution reported a decrease in inter-school competition. In the 1999-2000 study, 34 (85%) institutions reported an increase and 6 (15%) indicated no change in inter-school competition for the acquisition and retention of sites. The proportion of schools citing an increase in competition for the acquisition and retention of sites has gone down (p = 0.0006) while the proportion of schools citing no change in competition has gone up (p = 0.008) since the 1999-2000 study.
Longitudinal Rotations
Institutions were asked if they utilized longitudinal rotations. Longitudinal rotations were defined as consisting of a certain number of hours per week with the experiences spread over an extended period of time. Twenty institutions (27%) indicated they offered a longitudinal rotation (n = 75). Three institutions had a longitudinal drug information rotation. One institution offered a service learning activity as a longitudinal rotation. The remainder used longitudinal rotations as part of an early experience rotation in conjunction with a didactic course, or in their IPPE curriculum. (IPPEs will be described in a separate paper.)
Financial Implications
Due to the high nonresponse rate in the 1999-2000 study to items concerning financial characteristics of APPEs, specific items related to amount and types of fees paid to sites or for rotation types were omitted. AACP began collecting information dating back to fiscal year 1998-1999 on the mean and median values for the total payments to clinical sites based on per student per rotation payments; the latest of this information is available on the AACP website (www.aacp.org) by clicking on "Institutional Data." Sixty-four (86%) institutions reported having a formal financial agreement or contract with at least one practice experience site (n =75). The proportion of schools indicating they had a formal agreement or contract with at least one practice site had not 
*number of rotation sites are reported as ranges due to the large number of institutions that reported losses as ranges † 2 institutions reported a percentage, 1 reported a figure per month, 1 reported a "handful", and 1 reported "more than have been added" 
DISCUSSION
Curricular Implications
As in the previous studies, no single rotation was required by all institutions. More institutions than in previous iterations of this longitudinal study indicated that certain rotations were part of a menu of choices from which students could select to satisfy a rotation requirement. Since data were not gathered on the use of a menu of choices to satisfy a required rotation, it was not clear what rotations the choices would be satisfying. Eleven institutions used at least 1 menu of choices for 1 or more required rotations. Providing choices for satisfying a rotation requirement could serve as a mechanism for reducing the student burden on some sites given that the most frequently indicated reason for difficulty in securing sites was higher demand than supply due to rotations being required, large class size, and the limited number of sites available. This trend merits further exploration in the next follow-up study to determine whether the increasing number of schools and colleges of pharmacy and their increasing enrollments affect the way experiential education is structured in terms of offering choices to satisfy core rotation requirements.
The most frequently required rotations, such as ambulatory care, internal medicine, adult acute care, and institutional rotations, were also the ones most difficult to secure. Since the 1999-2000 study, adult acute care became 1 of the top 5 most difficult to secure sites, taking over the spot previously held by industry sites. This change could reflect the larger percentage of schools that have placed students in practice sites since the 1999-2000 study, in which 28 (35%) of the institutions that responded were in the midst of or had undergone curricular revision in transitioning to the all PharmD, but had yet to place students. An industry site better fits the ACPE definition of a selective site, while an adult acute care site better fits the definition of a core practice experience. The top 2 reasons given for difficulty in securing sites were "supply versus demand" and the "quality of sites or preceptors," which suggest that schools may be having difficulty fulfilling ACPE Standard No. 29 of maintaining, "…practice facilities of adequate number and sufficient nature…" to support the experiential curriculum and provide for student enrollment. 1 For the 1 institution that lost a site due to competition from another institution that provided payment, it was unclear whether the site used what one institution was willing to pay as the base price to place students rather than conducting an objective evaluation of what it actually costs to have students at a site. This issue, as identified as a potential scenario in the 1999-2000 study, merits further exploration and the use of the algorithm proposed by Carter et al to more objectively estimate the impact of experiential students on a site. 8 For institutions that reported that site losses were "minimal" or "usually none," it was unclear whether the impact was minimal or the number of sites lost was minimal. For those institutions that do not track losses, the loss of a site may be insignificant in their curriculum while a similar loss at another institution would be a serious blow to their experiential program. In the 1999-2000 study, 29 out of 32 schools reported losing at least 1 practice site, while 3 indicated they did not lose any sites. Since 10 institutions decided to omit this item, determining the effect their responses would have had on the total percentage of institutions that lost at least 1 site was not possible. Since how if at all these institutions differed from the institutions that did respond to that item in the 1999-2000 study was unclear, determining whether the percentage of institutions that lost at least 1 site changed compared to the current study was not possible. An issue that was not addressed in this study but which merits further exploration is the impact of these losses, especially as student enrollments are projected to continue to increase. It was not specifically asked which rotations were lost, whether they were classified as required or elective, and whether any resultant actions were taken because of the loss. For example, if a required rotation is lost during the experiential year, are student-to-preceptor ratios increased at an existing site until a new site can be found, in other words, how do schools compensate for lost sites? If the student-to-preceptor ratio is changed, how does that affect student learning?
The issue of student-to-preceptor ratios is an area that merits further investigation given the wide variation in ratios used by institutions. How institutions make decisions on what ratios to use or if the ratios are dictated by enrollment and site availability is unclear. If the institution is able to set a particular ratio, irrespective of enrollments and site availability, is there any evidence, and likewise how are they assessing that a particular ratio is better than another? If actual contact time with the preceptor is minimal, is a 1:1 ratio necessarily better than having more students, which would allow for peer teaching? Are larger student-to-preceptor ratios, indicative of having a preceptor of record, better than having students work with other pharmacists or with interdisciplinary preceptors from a team?
The lower proportion of schools reporting an increase in inter-school competition since the 1999-2000 study could be an artifact of having 5 years since the last follow-up to become accustomed to the all PharmD curriculum and an increase in the number of institutions nationwide. The proportion of schools reporting an increase in inter-school competition may have been a fluke in the 1999-2000 study since no institutions reported actually losing a site to inter-school competition and since it was not possible to determine whether the 10 non-respondents to that item were systematically different from those that responded. The proportion of institutions in this study that reported an increase was probably more representative given that the third most-often cited reason for site withdrawals was losing a practice site to another institution. The impact of inter-school competition may become greater as enrollments at all schools and colleges of pharmacy continue to increase.
Limitations
Items in the survey, in some cases, had widely varying responses resulting in missing data, affecting some items more than others. There was also some continued confusion over nomenclature with regard to the classification of rotation sites (eg, institution versus hospital pharmacy).
CONCLUSIONS
The need to reassess curricular trends continues to grow in importance with the increasing number of schools and colleges of pharmacy as well as the increasing enrollments at existing institutions. Difficulty in securing sites arising from issues of supply versus demand and concern over the quality of preceptors and sites suggests that schools and colleges of pharmacy may be having difficulty in complying with ACPE Standard No. 29 Practice Facilities and accompanying guidelines.
